was so incapacitated that he gave up visiting friends on shore. His behavior then was 'Qweeg-like, suspicious and slightly dotty', and though only 33, he felt like an old man. Three years later, during further service in the West Indies, a severe attack of 'tropical fever' caused him to travKey Words 'Father of the US Navy' ؒ Kidney failure ؒ IgA nephropathy Abstract John Paul Jones, 'father of the US Navy', died under mysterious circumstances on July 18, 1792. Although his remains were resurrected and autopsied 113 years later, the cause of his death has yet to be explained fully. In this detailed review of his clinical history and autopsy findings, we conclude, as have others, that Jones died of kidney failure of undermined etiology. Although 'interstitial nephritis' was diagnosed by the prosectors who performed his autopsy, we believe glomerulopathy (possibly IgA nephropathy) was more likely responsible for his kidney failure and that his death was due to a cardiac arrhythmia or some other complication of uremia.
el to a Moravian sanatorium in Bethlehem, Pa., for hydrotherapy, after which he recovered [1] .
At the age of 41, Jones became ill during a frigid overland trip in an open carriage from Hamburg to Copenhagen. From Copenhagen, he traveled to St. Petersburg through ice floes in a small open boat to take command of a Russian fleet, arriving exhausted, sick and depressed. The illness lingered on for months. Although its specific characteristics are unknown, it is believed to have involved the lungs; afterwards, he had a persistent hacking cough and 'gray visage' [1] .
Not much is known of Jones' family history. His father worked as a landscaper, his mother as a housekeeper. He had an older brother (a tailor) who died at the age of 36 of an unknown cause. Two sisters survived him. Nothing is known of their medical histories [1] .
Although a veteran of numerous naval battles, Jones was never wounded. He never married and had no known offspring. His social life consisted of a tangle of love affairs involving myriad women ranging from prostitutes to grand dames. He avoided hard spirits, but in good weather would drink three glasses of wine after dinner [1] .
Shortly before his 45th birthday, Jones' health declined precipitously. The nature of his final illness is described vividly in a letter written by a close friend, Col. Samuel Blackden, to Jones' sister shortly after the naval hero's death. In it, Blackden says of Jones:
But for two months past he began to lose his appetite, grew yellow, and showed symptoms of jaundice. For this he took medical treatment and for a short time seemed to grow better. A few days before his death his legs began to swell, which proceeded upward to his body, so that for two days before his decease he could not button his waistcoat and had great difficulty in breathing … [He] put off the making of his will until the afternoon of July 18, when he was prevailed upon to send for a notary and made his will. M. Beaupoil and myself witnessed it and left him sitting in a chair in his parlor. A few minutes after we retired he walked into his chamber and laid himself upon his face on the bedside, with his feet on the floor. The Queen's physician, who was attending him, came soon after, and on entering the apartment found him in that position, and on trying to lift him up found that he had expired. His disorder had terminated in dropsy of the heart. His body was put into a leaden coffin [and submerged in alcohol] on the 20th, that, in case the United States, which he had so essentially served and with so much honor, should claim his remains they might be more easily removed [2] .
One hundred and thirteen years later (in 1905), the remains of John Paul Jones were recovered and autopsied. According to L. Capitan and Victor Cornil, who performed the autopsy:
The only organs which were injured were the kidneys ( fig. 2 ) . As far as can be judged, by examination of the badly preserved viscera [which included the heart, aorta, liver, gallbladder and spleen but not the brain], we believe that the case in point is interstitial nephritis, with fibrous degeneracy of the glomeruli of Malpighi, which quite agrees with the symptoms observed during life [3] .
In elaborating further on the renal pathology, Dr. Cornil wrote that:
Sections of [the liver], slightly magnified, resembled perfectly those of a normal liver … [The kidneys] revealed glomerulose lesions … It is real interstitial glomerulitis far advanced on some glomeruli thus transformed into fibrous nodules. Moreover, the Bowmann capsules were at times much thickened. The arteries were likewise very thick and surrounded or filled with crystals of fat [4] .
A search for tubercle bacilli in the lungs was negative. Only a small area of healed bronchopneumonia surrounded by fibrous tissue was identified in the left lung [4] .
Thus, what we know of John Paul Jones' medical history is limited and does not permit definitive diagnosis of any of his illnesses. Moreover, his autopsy, which points to the kidneys as the seat of his final (fatal) illness, does not identify the specific disorder that destroyed them. Nevertheless, Jones' clinical record and postmortem examination provide enough details of the nature of his various illnesses to narrow the list of possible causes to just a few.
With regard to the series of illnesses that afflicted Jones between 1770 and 1783, most appear to have been infections contracted during service in the West Indies or possibly as a result of his intemperate sex life. Dengue or malaria would have been the most likely etiology of his severe and protracted illnesses during this period. Dengue is an especially attractive diagnosis for the illness of 1780, in that it is commonly associated with intense retro-orbital pain (which might explain Jones' 'eyes so sore he was almost blind'), as well as marked fatigue, and muscle and joint pains (which could have accounted for his feeling 'like an old man' though only in his thirties) [5] . Leptospirosis is another diagnosis worth considering as the cause of that illness, both because it is commonly accompanied by conjunctivitis (which might explain the eye complaints) and also meningoencephalitis (which might have been the reason for Jones' 'Qweeg-like' behavior during the illness) [6] .
With regard to sexually transmitted diseases -syphilis in particular -there is no doubt that John Paul Jones was at considerable risk for such infections. The prevalence of syphilis among the general population in both Europe and America during his life-time likely exceeded ten percent. Moreover, syphilis increases in frequency during war, and is most prevalent among prostitutes and their clients [7] . The extent of Jones' philandering (and hence, risk of having contracted syphilis) was apparently extraordinary, even by naval standards of his era [1] . Nevertheless, neither his clinical history nor his autopsy findings show evidence of syphilis.
The pulmonary problems that developed at the age of 41 during Jones' grueling journey to St. Petersburg were almost certainly manifestations of bacterial bronchopneumonia. Both his symptoms at that time and the results of his postmortem examination favor this diagnosis.
On postmortem examination, 'the only organs that were injured were the kidneys … [which were] … small, hard and contracted' [2] . Because the liver was 'normal, with its anatomical disposition very clear' [2] , Jones' terminal ascites and peripheral edema are explained better by advanced renal failure, possibly complicated by the nephrotic syndrome, than by hepatic failure. Likewise, because the liver was apparently normal, the terminal 'jaundice' reported by Col. Blackden was more likely due to florid uremia, during which accumulation of carotenelike pigments combined with anemia gives the skin a yellow cast [8] , than hyperbilirubinemia. If Jones was as uremic as these findings suggest, his precipitous demise likely would have been the consequence of a cardiac arrhythmia or some other fatal complication of uremia.
Based on the microscopic examination of the kidneys, Professor Cornil diagnosed both 'interstitial nephritis' and 'interstitial glomerulitis' [2] . Thus, what he appears to have seen in the microscopic sections of Jones' kidneys (which have since been lost) was generalized 'interstitial inflammation', which can be seen in the advanced stages of both chronic interstitial nephritis and glomerulonephritis.
If the admiral's fatal kidney disorder was chronic interstitial nephritis, as has been espoused since his autopsy in 1905 [2, 9, 10] , the question remains as to its etiology. Today, urinary obstruction, urinary reflux, analgesics, heavy metals and arteriolar nephrosclerosis are the principal causes of chronic interstitial nephritis [11] . Because Jones' renal arterioles appeared 'very thick' at postmortem examination [2] , arteriolar nephrosclerosis is worth considering as a condition which might have resulted in chronic interstitial nephritis. The absence of obvious left ventricular hypertrophy, however, argues against this diagnosis, since 'sustained significant hypertension' is both the hallmark of the disorder and the mechanism by which it produces diffuse tubulointerstitial damage [11] .
Given the lack of a history of analgesic abuse and the absence of nephrolithiasis and urinary anatomical abnormalities on postmortem examination, the only other cause of chronic interstitial nephritis worth considering is heavy metal intoxication. Of such metals, lead is the one to which Jones would most likely have been exposed. Chronic lead intoxication, in fact, was epidemic in 18th century Europe, owing to, among other things, widespread use of lead as a preservative in wine [12] . Jones consumed wine sparingly. Moreover, he had none of the other manifestations of chronic lead intoxication, such as obstipation, recurrent abdominal pain or peripheral neuropathy.
Because the principal causes of renal failure in the 18th century might have been different from those of the present, care must be taken in extrapolating current experience to patients of that era. This caveat notwithstanding, glomerulonephritis is presently substantially more common than interstitial nephritis. We believe that this fact combined with Jones' peripheral edema and ascites (which raise the possibility of nephrotic syndrome) and the absence of an obvious risk factor for interstitial nephritis render this diagnosis less likely than a chronic glomerular disorder.
In clinical practice today, the most common glomerular disorder of adults is IgA nephropathy, followed by membranous nephropathy, focal segmental glomerulosclerosis and diabetes. Recently reported histological evidence of IgA nephropathy in Crown Prince Joseph Habsburg, who died in 1847 [13] , confirms the existence of the disorder in pre-modern times but, unfortunately, tells us nothing about its prevalence in Jones' life-time. If its relative importance as a cause of progressive glomerular disease has remained constant over the past two hundred years, IgA nephropathy would be Jones' most likely diagnosis, based solely on its current relative frequency. Nevertheless, given the histological abnormalities described by Cornil [4] , membranous glomerulonephritis, focal segmental glomerulosclerosis or membranoproliferative glomerulonephritis could also have destroyed the admiral's kidneys. The absence of a history of recurrent bouts of hematuria argues against IgA nephropathy, but might simply reflect the limitations of Jones' clinical record.
Initially considered a benign condition, IgA nephropathy is now recognized as a disorder that frequently progresses to renal failure. Its cause is unknown. Although infections (such as those to which John Paul Jones was exposed throughout his life) and environmental agents have long been suspected of inducing the immunological process responsible for IgA nephropathy, no such trigger has yet been identified. A wide variety of lesions have been encountered on light microscopy, including diffuse endocapillary proliferation, segmental sclerosis, segmental necrosis and cellular crescent formation. In addition to the glomerular alterations, a variety of nonspecific tubulointerstitial and vascular changes can be seen, including interstitial fibrosis, tubular atrophy, interstitial inflammation and vascular sclerosis [14] . Recent observations suggest that binding of immune complexes containing aberrantly glycosylated IgA1 to mesangial cells is responsible for these pathological alterations [15] .
With regard to the question of the true 'father' of the United States Navy, no one person emerged as singularly worthy of the title in the aftermath of the American Revolution. Following the war, Jones left America embittered by a lack of recognition and served briefly as an officer in Catherine the Great's imperial fleet before fleeing Russia over an apparently trumped up rape charge. Hopeful of securing another naval commission, he traveled to Paris where he died in 1792, lonely and forgotten. Because the American minister, Gouverneur Morris, refused to claim his body, a French official paid to have the corpse packed in straw and alcohol and sealed in a lead coffin for possible future transport to the United States. During the chaos of the French Revolution, the location of Jones' grave was soon forgotten [16] .
Born John Paul (not Jones), the future admiral first went to sea at the age of 13 in a British merchant vessel because his family lacked the resources to pay the fees necessary for him to enter the Royal Navy. His nautical skills, social savoir faire and plain luck enabled him to work his way through the ranks on a series of ships until reaching captain at the remarkable age of 21. His reputation suffered in 1773, however, after he killed a sailor (in Tobago), claiming self-defense during a mutiny. He fled rather than face trial, disappearing from the historical record until resurfacing in Philadelphia to join the Continental Navy at the outset of the American Revolution.
John Paul Jones, as he now called himself, was spectacularly successful as a naval commander. Unlike other officers engaged in privateering, he took the bold step, much to his crew's dismay, of attacking British war ships in their own waters. On September 23, 1779, he secured his place in American naval history with his celebrated victory over the powerful 44-gun HMS Serapis , while commanding a reconfigured East Indiaman, the Bonhomme Richard [16] .
The official movement to recognize Jones as the 'father of the US Navy' began in 1900, when Augustus C. Buell published a two-volume biography titled Paul Jones: Founder of the American Navy [17] . Buell, an engineer turned historian, rewrote some of Jones' letters and completely fabricated other documents in promoting the naval commander's new exalted position. In 1904, President Theodore Roosevelt, inspired by Buell's biography and also by the discovery of Jones' corpse in an abandoned Parisian cemetery, publicly endorsed the admiral as the 'father of the Navy' [18] [19] [20] . Roosevelt, who had once dismissed Jones as merely a 'daring corsair', now enthusiastically embraced Augustus Buell's interpretation of the Jones legend as part of a publicity campaign to focus the country's attention on the importance of a powerful navy to America's role as an emerging world power. The campaign began on the anniversary of Jones' birth with an impressive memorial service at the American Church of the Holy Trinity in France. When the squadron carrying the admiral's remains arrived in Annapolis thirteen days later, the Naval Academy held a brief, but dignified, service before French and American pallbearers placed the casket in a temporary brick vault to await the full inter-national commemoration scheduled for the following spring [21] . In 1913, Congress finally appropriated the funds necessary to complete construction of a permanent resting place for the celebrated corpse -an ornate marble mausoleum reminiscent of Napoleon's in the basement of the Naval Academy chapel.
So who is the 'father' of the Navy? John Paul Jones, who had once written 'my desire for fame is infinite', certainly would have welcomed the title. The US Navy, however, believes the honor is more appropriately shared. Its current official position is that because many 'played prominent roles in the founding of a national navy … the Navy recognizes no one individual as 'father' to the exclusion of all others … The various attempts to credit individual naval officers with this act are misguided ….' Jones should be remembered in the Navy, according to the Naval Historical Center, 'for his indomitable will, his unwillingness to consider surrender when the slightest hope of victory still burned. Throughout his naval career Jones promoted professional standards and training. Sailors of the United States Navy can do no better than to emulate the spirit behind John Paul Jones's stirring declaration: ''I wish to have no connection with any ship that does not sail fast, for I intend to go in harm's way'' [22] .'
